RESULTS

Spontaneous Renal Disease.-
Clinical pathology: Significant (-t-+ to +-l--t-) proteinuria occurred rarely (once in 108 tests) during the first 7 months and not prior to 5 months of age. At 11 to 13 months, 57% (88/154) of NZB/B1 females had significant proteinuria and a rare (1/154) female had massive (+-l--l-+) proteinuria. At 11 to 13 months, 22 % (28/126) of NZB/B1 males had significant proteinuria. The urinary proteins excreted in membranous glomerulonephritis were mainly serum albumin but, with progression of the renal disease, included also serum a-, 8-, and 7-globulins as shown by immunoelectrophoretic analysis. Qualita- 
lation of carbohydrate rich basement membrane-like materials and by hyalinization of the filtering membrane. The earliest and practically pathognomonic lesion, best seen in Carnoy's fixed 1 # thick sections stained with the periodic acid-methenamine silver method (7) and confirmed by electron microscopy, consisted of homogeneous swelling with nodule formation along the outer (subepithelial) aspect of the glomerular capillary basement membrane (5). This lesion was not observed in NZB/B1 mice less than 4 months of age and, along with the mesangial lesion, was characteristically associated with functional manifestations of renal disease in older NZB/B1 mice.
About 5 % of older NZB/B1 females, and a rare male, developed renal disease with an accelerated course and pathological findings resembling lupus nephritis (8). In these instances fibrinoid change and hemorrhage occurred in structurally altered glomendi whose capillaries became completely permeable to plasma proteins, including fibrin, and to erythrocytes as well. The extravasated blood was present in Bowman's space, where crescents and adhesions were formed by fibro-epithellal proliferation, and in the tubular lumens. Fibrinoid change, and resulting hemorrhage, occurred also in the walls of arterioles
Paper electrophoresis patterns for serum proteins of an NZB/B1 male mouse at 6 (top), 7, and 8 months and with fully developed nephrotic syndrome at 9 months (bottom). Album~n (A) migration to the right. and small arteries of other organs (spleen, intestine, and uterus). Lupus erythematosus (L.E.) cell tests, positive in 6% (3/54) of our older NZB/B1 mice, were usually negative in these examples of systemic connective tissue disease with lupuslike nephropathy.
One of the spleen cell donors, Tables II and III elevation of serum 3,-globulins. Donor 1 had splenic enlargement common for the age and the degree of anemia. About 20 % of the spleen section was white pulp containing lymphoid cells, and 80% was red pulp, including reficulum cells, plasma cells, and other lymphoid cells, extramedullary hematopoiefic cells, and hemosiderin-laden macrophages. The spleen of donor 2 was somewhat smaller than usual at that age, showed fibrinoid lesions of arterioles, and contained cells of the type and general distribution just mentioned. usually 4 wk of age, rarely 8 wk, Table IV . The results of laboratory examinations performed on the prospective recipients prior to spleen cell transplantation were, with one exception, in the normal range for 2 to 3 months' old mice, Table I , including the absence of significant proteinuria and negative direct antiglobulin (Coombs') tests. The exception was hematocrit per cent, with an average value of 37 at 4 wk of age. Within a few (2 to 5) weeks after spleen cell transplantation, significant proteinuria (++ to +++) occurred in each recipient, Table IV . The direct antiglobulin (Coombs') test became positive in recipient 4. Blood studies performed at 4 to 8 wk after spleen cell transplantation, Table V, Table IV , bearing spleen cell transplants for an interval of 4 to 8 wk were, with few exceptions, grossly normal. Microscopically, the early and the characteristic (membranous and mesangial) lesions of membranous giomerulonephritis were identified in the kidneys of each recipient. In some, but not all, glomeruli the basement membrane of one or more peripheral capillary loops was structurally transformed by the accumulation of carbohydrate rich basement membranelike materials associated with homogeneous expansion of the basement membrane and nodular protrusions along its outer (subepithelial) aspect, Fig. 3 . The mesangium, or the central region, of some of the glomeruli also contained excessive amounts of basement membranelike materials, Fig. 4 . It is to be emphasized that membranous glomerulonephrifis developed in the spleen cell recipients at an age when the spontaneous renal disease was never seen.
The other relevant observations concerned the status of the spleen cell transplant site and the lymphatic organs. In several instances, cellular components similar to those of abundance in the donor spleen were present in the subcutaneous transplant site: hematopoietic cells, including megakaryocytes, reticular cells, lymphoid cells, including lymphocytes and plasma cells, and mononuclear phagocytes containing hemosiderin, Fig. 5 . The spleens of the recipients were composed of about 20% white pulp, with lymphatic nodules, and 80 % red pulp, containing hematopoietic cells, reticular cells, and lymphoid cells, including in some instances numerous plasma cells of immature, mature, and Russell-body types, Fig. 6 . The lymph nodes contained lymphatic nodules and many reticular cells and plasma cells. The thymus glands were histologically normal except, in some instances, for an excess number of plasma cells.
DISCUSSION
These studies made it clear that the transplantation of syngeneic spleen cells from old to young NZB/B1 mice was a sufficient condition to induce membranous glomerulonephrifis in the recipients within a few weeks and well in advance of its usual spontaneous occurrence. The development of hypergammaglobulinemia and lymphoid cell hyperplasia together with one instance of Coombs' test conversion in the young mice indicated that iminunologically competent cells, derived from either the transplant or the recipient, proliferated during this process. These experiments, together with the demonstration in the spontaneous renal disease of immunogiobulins fixed to, and showing in vitro affinity for, the altered glomeruli (5), provided further support for the view that membranous glomerulonephritis in NZB/B1 mice is produced by immunological, and probably autoimmune, mechanisms. Evidence of similar kind has already been presented in autohnmune hemolytic disease of NZB/Bl mice by Holmes and her associates (9, 10). In their studies, intraperitoneal inoculations of spleen cell suspensions prepared from old NZB/B1 mice with a positive Coombs' antiglobulin test induced a positive Coombs' test in normal young NZB/B1 mice after 1 to 3 wk, accompanied by splenic enlargement and histological changes in the spleen and thymus. Cell suspensions prepared from lymph nodes, thymus, bone marrow, or buffy coat failed to induce Coombs' test conversion.
The fact that the transplantation of spleen cells induced, under separate experimental conditions, diseases of two kinds, renal and hemolytic and apparently almost wholly unrelated (5) , favors the hypothesis that "disturbed" immunological tolerance rather than "disturbed" (altered) antigen is a basic underlying mechanism. A nonimmunological hypothesis would implicate nonspecific reactive immunoglobulins or, lacking these, other as yet unidentified mechanisms.
sum~a~y AND CONCLUSIONS
The transplantation of spleen cells from old NZB/BI mice with renal disease induced both the structural and the functional changes of membranous glomerulonephritis in young NZB/B1 mice within a few weeks and well in advance of its usual spontaneous occurrence. The development of hypergammaglobulinemia and lymphoid cell hyperplasia in the young mice indicated that immunologically competent cells, derived from either the transplant or the recipient, proliferated during this process. These experiments, together with other findings, provide further support for the view that membranous glomerulonephritis in NZB/B1 mice is produced by immunological, and probably autolmmune, mechanisms and that the renal disease is apparently almost wholly unrelated to the hemolytic process. FI~. 6. Spleen (recipient 6) containing numerous Russell-body plasma cells (gray in illustration, bright red in section, and also periodic acid-Schiff positive). Hematoxylin-eoxin, × 960.
